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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the image processor equipped with the reverse gamma correction section which performs 
and outputs a reverse gamma correction to the inputted video signal, and the gain control section which 
controls the gain of the video signal inputted into a display By how much the amplitude level of said 
inputted video signal is contained to said two or more fields by dividing amplitude level into two or 
more fields, respectively The image situation detecting element which carries out the classification 
division of the image situation of said inputted video signal at two or more classifications. The image 
processor characterized by preparing and constituting the control section which controls said reverse 
gamma correction section to perform a reverse gamma correction to said inputted video signal according 
to the classification division by said image situation detecting element. 

[Claim 2] In the image processor equipped with the reverse gamma correction section which performs 
and outputs a reverse ganuna correction to the inputted video signal, and the gain control section which 
controls the gain of the video signal inputted into a display The average picture level detecting element 
which detects the average picture level of said inputted video signal. While controlling said reverse 
gamma correction section according to the average picture level detected by said average picture level 
detecting element to carry out adjustable [ of the property of the reverse gamma correction in said 
reverse gamma correction section ] The image processor characterized by preparing and constituting the 
control section which controls said gain control section to carry out adjustable [ of the property of the 
gain control in said gain control section ]. 

[Claim 3] The image processor according to claim 2 characterized by having given the predetermined 
time constant, and constituting so that sequential change of the property of said reverse gamma 
correction and the property of said gain control may be carried out when carrying out adjustable [ of the 
property of the gain control in the property and said gain control section of the reverse ganuna 
correction in said reverse gamma correction section ] according to the average picture level detected by 
said average picture level detecting element. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image processor used for matrix mold indicating 
equipments other than a cathode-ray tube (CRT) indicating equipment, for example, a plasma display 
panel indicating equipment, (PDP), field emission display equipment (FED), a liquid crystal display 
(LCD), etc., and relates to the image processor which can display a good image by the reverse gamma 
correction especially. 
[0002] 

[Description of the Prior Art] Nonlinear processing to which picture signals, such as a television signal, 
are beforehand called a ganmia correction on the assumption that a display with a CRT display is 
performed. Therefore, in the case of a CRT display, right (it is linear) brightness gradation is displayed, 
without amending a picture signal, but in the case of PDP(s), FED, LCD, etc. other than a CRT display, 
it is necessary to perform the optimal amendment for each display of each to a picture signal. For 
example, since it has the luminescence property which carried out proportionally [ outline ] in PDP, it is 
necessary to prepare and carry out the reverse gamma correction of the reverse ganuna correction 
circuit. 

[0003] The case of PDP is explained as a conventional image processor. Drawing 6 is the block diagram 
showing the conventional PDP. An analog video signal (R, G, B) is inputted into input terminals IR, 
IG, and IB, respectively. The A/D-conversion section 2 changes the inputted analog video signal of R, 
G, and B into a digital video signal. The pixel transducer 3 is changed into a progressive signal when an 
input signal is an interlace signal, and it changes still more level and the vertical number of pixels into 
the number of display pixels of a display panel 6. 

[0004] The reverse gamma correction section 4 performs a reverse ganrnia correction to the inputted 
digital video signal of R, G, and B. The gain control section 5 controls the gain of the inputted digital 
video signal of R, G, and B. The display panel 6 has the mechanical component 61, and a mechanical 
component 61 drives a display panel 6 based on the inputted digital video signal of R, G, and B, and it 
displays an image. 

[0005] In drawing 7 , (A) is the standard gamma correction property of gamma: 1/2.2, and is a property 
which the analog video signal of R, G, and B inputted has. Reverse gamma which gives (B) in the 
reverse gamma-correction section 4: It is the reverse gamma correction property of 2.2. If the reverse 
gamma correction of the property shown in the video signal which has tiie property shown in (A) at (B) 
is performed, it will become a linear property as shown in (C). 

[0006] The output of return and the reverse gamma correction section 4 is again inputted also into the 
APL detecting element 7 at drawing 6 . The APL detecting element 7 detects APL (average picture 
level) of the inputted digital video signal The output of the ABL detecting element 7 is inputted into a 
control section 8, and a control section 8 controls the gain in the gain control section 5 according to APL 
detected by the ABL detecting element 7. Thereby, according to the height of APL, as for the digital 
video signal inputted into a display panel 6, brightness is restricted automatically. Drawing 8 shows the 
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control characteristic of the gain by APL. As for an intensity level (gain), an input level is restricted to 
50% at the time of 100% of the maximum brightness (namely, 8 bits 255). 
[0007] Usually, in the CRT display, the number of gradation of the picture signal to input is made 
practically enough [ 8 bits i.e., 256 gradation, ]. In the CRT display, the picture signal which inputs the 
ratio of the actual minimum value of luminescence brightness and maximum is bigger than l:256.also 
with 256 gradation for the reverse gamma property of CRT. Moreover, in the case of a CRT display, 
with the comparatively bright high image of APL, the maximum brightness is stopped comparatively 
low according to an operation of a beam limiter etc., but the maximum brightness can be made higher 
when it is the image which has a bright part locally in an image with low comparatively dark APL. 
[0008] On the other hand, in PDF, gradation is controlled by the count of luminescence and 
luminescence brightness is proportional to the count of outline luminescence. That is, the gradation 
which can be displayed in PDP is 1:256 in 256 linear gradation. For this reason, in PDP, contrast runs 
short compared with a CRT display. Moreover, the gradation of the dark part of an image runs short 
especially. In PDP, since the maximum brightness is restricted to constant value, in using an automatic 
brightness limit with the high image of APL, in order to reduce the maximum brightness and to restrict 
power, contrast falls further. Like drawing 8 , gain is restricted to 50% at the maximum. 
[0009] 

[Problem(s) to be Solved by the Invention] As mentioned above, in matrix mold displays other than 
CRT displays, such as PDP, FED, and LCD, the gradation which can be expressed ran short and there 
was a trouble that contrast was low. 

[0010] This invention is made in view of such a trouble, it is rich and the gradation which can be 
expressed aims at offering the image processor which can display the high image of contrast. 
[0011] 

[Means for Solving the Problem] The reverse gamma correction section which performs and outputs a 
reverse gamma correction to the video signal by which (a) input was carried out in order that this 
invention may solve the technical problem of a Prior art mentioned above (4), In the image processor 
equipped with the gain control section (5) which controls the gain of the video signal inputted into a 
display (6) By how much the amplitude level of said inputted video signal is contained to said two or 
more fields by dividing amplitude level into two or more fields, respectively The image situation 
detecting element which carries out the classification division of the image situation of said inputted 
video signal at two or more classifications (9), The image processor characterized by preparing and 
constituting the control section (10) which controls said reverse gamma correction section to perform a 
reverse gamma correction to said inputted video signal according to the classification division by said 
image situation detecting element is offered, (b) In the image processor equipped with the reverse 
gamma correction section (4) which performs and outputs a reverse gamma correction to the inputted 
video signal, and the gain control section (5) which controls the gain of the video signal inputted into a 
display (6) The average picture level detecting element which detects the average picture level of said 
inputted video signal (9), While controlling said reverse gamma correction section according to the 
average picture level detected by said average picture level detecting element to carry out adjustable [ of 
the property of the reverse gamma correction in said reverse gamma correction section ] The image 
processor characterized by preparing and constituting the control section (10) which controls said gain 
control section to carry out adjustable [ of the property of the gain control in said gain control section ] 
is offered. 
[0012] 

[Embodiment of the Invention] Hereafter, the image processor of this invention is explained with 
reference to an accompanying drawing. A property Fig. for a property Fig. for drawing for the block 
diagram in which drawing 1 shows the example of a configuration of the image processor of this 
invention, and drawing 2 to explain actuation of the image processor of this invention, and drawing 3 to 
explain actuation of the 1st example of the image processor of this invention, and drawing 4 to explain 
actuation of the 2nd example of the image processor of this invention, and drawing 5 are the property 
Figs, for explaining actuation of the 3rd example of the image processor of this invention. In addition, in 
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drawing 1 , the same sign is given to the same part as drawing 6 . 

[0013] In drawin g 1 , an analog video signal (R, G, B) is inputted into input terminals IR, IG, and IB, 
respectively. The A/D-con version section 2 changes the inputted analog video signal of R, G, and B into 
a digital video signal. The pixel transducer 3 is changed into a progressive signal when an input signal is 
an interlace signal, and it changes still more level and the vertical number of pixels into the number of 
display pixels of a display panel 6. 

[0014] The reverse gamma correction section 4 performs a reverse gamma correction to the inputted 
digital video signal of R, G, and B. The gain control section 5 controls the gain of the inputted digital 
video signal of R, G, and B. The display panel 6 has the mechanical component 61, and a mechanical 
component 61 drives a display panel 6 based on the inputted digital video signal of R, G, and B, and it 
displays an image. 

[0015] Furthermore, the digital video signal of R, G, and B which were outputted from the A/D- 
conversion section is inputted into the image situation detecting element 9 newly prepared by this 
invention. Actuation of the APL detecting element 7 in drawing 6 is included in the image situation 
detecting element 9. The image situation detecting element 9 detects the situation of the digital video 
signal inputted as follows. 

[0016] The image situation detecting element 9 receives M horizontal directions on a screen, and the 
amplitude data of a perpendicular direction N point, as shown in drawing 2 (A). The data in 1 level 
period become like drawing 2 (B). Then, the data of drawing 2 (B) obtained in each level period are 
divided into two or more fields on amplitude level, for example, three field **, **, and **. And it asks 
for the rate contained in field ♦*, **, and **. The rate of field **, **, and ** is made into X %, Y %, and 
Z %, respectively. The image situation detecting element 9 is combined and detects APL with the 
amplitude data of this MxN point. In addition, APL may be the average of one fi^ame, and may be, the 
average of a multiple fi-ame, and may be two or more lines in average. 

[0017] Furthermore, the image situation detecting element 9 classifies the contents of an image into five 
as follows fi-om the data analyzed to every field **, **, and **, for example. 

a: image - with many dark parts - Z>50b: - image - with many bright parts - X>50c: - image - with 
many bright parts and dark parts X+Z>50 and X, and Z<30d: image - with few bright parts and 
dark parts ~ Y>70e: - standard image - in addition to this - [0018] APL and classification a-e which 
were detected as mentioned above are inputted into a control section 10. A control section 10 controls 
the reverse gamma correction section 4 according to classification a-e or APL. A control section 10 
controls the gain control section 5 as usual again according to APL. 

[0019] The <lst example> The reverse gamma correction in the reverse gamma correction section 4 
according to classification a-e is first explained to a detail. Drawing 3 shows the property after the 
reverse gamma correction section 4 amends, an axis of abscissa is an input level and an axis of ordinate 
is the output of the reverse gamma correction section 4. Reverse ganuna correction curve a-e shown in 
drawing 3 shows the property chosen by classification a-e, respectively, if an inclination is size and 
Curve a exceeds input-level P for input-level P - an inclination - smalkiess - it is a property and 
suitable for the image with many dark parts which are Classifications a. If an inclination, is smallness 
and Curve b exceeds input-level Q to input-level Q, it is suitable for the image with many inclination 
into the bright part which is the becoming property size and is Classification b. 
[0020] Curve c - up to input-level P — more than input-level Q - an inclination - size ~ it is - the 
middle - an inclination - smallness - it is a property and suitable for the image with many the bright 
parts of Classification c and dark parts. Even with input-level P, above input-level Q, an inclination is 
smallness, an inclination is the becoming property size in the middle, and Curve d is suitable for the 
image with few the bright parts of Classification d and dark parts. Reverse gamma which shows Curve e 
to drawing 7 (C): It is a standard linear property at the time of giving 2.2, and is suitable for the standard 
image of Classification e. 

[0021] Thus, according to classification a-e showing the situation of the image detected by the image 
situation detecting element 9, a control section 10 controls the reverse gamma correction section 4, and 
sets up the inclination of a reverse gamma correction curve the optimal in the small level part (namely. 
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dark part) to input-level P, the large level part more than input-level Q (namely, bright part), and the 
middle level part to input-level P-Q. For example, in Curve a, since the gradation of a dark part is 
emphasized, gradation can express a rich image more also with an image with many dark parts. The 
image of the rich gradation suitable for each image will be similarly expressed about other curve b-e. By 
the above, gradation becomes it is rich and possible [ expressing the high image of contrast ]. 
[0022] A control section 10 controls a reverse gamma correction curve by the 2nd example of <the 2nd 
example> as follows according to APL. Drawing 4 (A) is the control characteristic of the gain by APL 
in the gain control section 5, and is the same as that of drawing 8 . Drawing 4 (B) and (C) show the 
property in the case of controlling a reverse gamma correction curve according to APL. 
[0023] If an average picture level (APL) exceeds Rl as shown in drawing 4 (B), if an inclination 
exceeds an input level Ql by smallness, an inclination will consider an input level Ql as the adult curve 
rl. If APL exceeds adult R2 from Rl, if an inclination exceeds an input level Q2 by smallness further, 
an inclination will consider an input level Q2 as the adult curve r2 further. If APL exceeds adult R3 from 
R2, if an inclination exceeds an input level Q3 by smallness further, an inclination will consider an input 
level Q3 as the adult curve r3 further. 

[0024] Thus, in case gain is controlled by the gain control section 5, according to the controlled variable 
of the gain, adjustable [ of the reverse gamma correction curve ] is carried out, and the gradation of a 
bright part is emphasized. Then, the fall of contrast and the fall of the maximum brightness can be 
suppressed to the minimum, without increasing power consumption. Although drawing 4 (B) is making 
in agreement the points Rl, R2, and R3 of an average picture level (APL) detecting [ level ], and the 
point of inflection Ql, Q2, and Q3 of a reverse gamma correction curve, it does not need to make in 
agreement the points Rl, R2, and R3 of an average picture level (APL) detecting [ level ], and the point 
of inflection PI, P2, and P3 of a reverse gamma correction curve like drawing 4 (C). 
[0025] In case gain is controlled by the gain control section 5 and it carries out adjustable [ of the 
gamma correction curve ] like the 2nd example of <the 3rd example> according to the controlled 
variable of the gain, a time constant is given and it carries out adjustable [ of the gamma correction 
curve ] gradually. Like old explanation, if APL is max, the gain control section 5 will reduce gain to 
50%. At this time, as gain is shown in drawing 5 (A) rather than is quickly made 50% from 100%, the 
gain control section 5 gives a predetermined time constant, and is gradually changed continuously or in 
two or more steps one by one. In connection with this, as shown in drawing 5 (B), the reverse gamma 
correction section 4 also gives a predetermined time constant, and changes a reverse gamma correction 
curve gradually continuously or in two or more steps one by one. If it does in this way, change of the 
gain by APL and a reverse gamma correction curve becomes natural, and sense of incongruity can be 
lost. 

[0026] You may make it choose reverse ganrnia correction curve a-e shown in drawing 3 as other 
examples according to the value of APL. Furthermore, video signals, such as a personal computer 
signal, a game signal, and a broadcast signal, are inputted in multiple selection, and when there is a fixed 
inclination which is in the situation of each image, you may make it choose reverse gamma correction 
curve a-e shown in drawing 3 according to the selected video signal. 
[0027] 

[Effect of the Invention] As explained to the detail above, the image processor of this invention 
Amplitude level by how much it divides into two or more fields, and the amplitude level of the inputted 
video signal is contained to two or more of the fields, respectively The image situation detecting element 
which carries out the classification division of the image situation of the inputted video signal at two or 
more classifications, Since the control section which controls the reverse gamma correction section was 
prepared and constituted so that a reverse gamma correction might be performed to the inputted video 
signal according to the classification division by this image situation detecting element, the gradation 
which can be expressed is rich and can display the high image of contrast. 

[0028] Moreover, the average picture level detecting element which detects the average picture level of 
the inputted video signal. While controlling the reverse gamma correction section according to the 
average picture level detected by this image level detecting element to carry out adjustable [ of the 
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property of the reverse gamma correction in the reverse gamma correction section ] Stopping power 
consumption, since the control section which controls the gain control section was prepared and 
constituted so that it might carry out adjustable [ of the property of the gain control in the gain control 
section ], the gradation which can be expressed is rich and can display the high image of contrast. 



[Translation done.] 
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PN -JP10271409 A 19981009 
PD -1998-10-09 
PR -JP1 9970074980 19970327 
OPD- 1997-03-27 

Tl - IMAGE QUALITY IMPROVEMENT CIRCUIT 
IN - HIRANO YASUHIRO;KURITA TOSHIYUKI 
PA -HITACHI LTD 
IC - H04N5/57 

Tl - Quality improving circuit for TV image - compares current luminous signal level with measured average 
signal level, based on which non-linear signal processing is carried out to adjust average output 
luminance level 

PR -JP1 9970074980 19970327 

PN - JP10271409 A 19981009 DW199851 H04N5/57 009pp 
PA - (HITA ) HITACHI LTD 

IC -H04N5/57 

AB - J10271409 The circuit comprises a measurement module (1) which computes average signal level of a 
luminance signal. A calculation unit (2) generates a correction curve by performing involution calculation 
using differing specific value. 

- When the current luminance signal level is lesser than an average level, the average output luminous 
signal level is set to be lower than the cun-ent level by performing a non-linear signal processing based on 
the correction curve. When the current level is greater than the average level, the average output 
luminance signal level is set to be greater than the current luminance level by performing the non-linear 
processing based on the generated correction curve. 

-ADVANTAGE - Performs satisfactory gradation correction thereby producing high resolution images. 

-(Dwg.1/17) 
OPD- 1997-03-27 
AN -1998-601499 [51] 

PN -JP10271409 A 19981009 

PD -1998-10-09 

AP - JP 1 9970074980 1 9970327 

IN - HIRANO YASUHIROKURITA TOSHIYUKI 

PA -HITACHI LTD 

Tl - IMAGE QUALITY IMPROVEMENT CIRCUIT 

AB - PROBLEM TO BE SOLVED: To provide the image quality improvement circuit that applies simple 
processing to a signal with a high quality characteristic. 

- SOLUTION: An average luminance level (APL) measurement sectioni calculates a signal APL denoting 
an average luminance signal level of a luminance signal Y for one image pattern. An arithmetic section2 
conducts nonlinear signal processing that suppresses a signal level of the luminance signal Y whose level 
is less than the APL by using a correction curve generated by an accumulation arithmetic operation of a 
specific value g1 (g1>1 .0) and that expands a signal level of the luminance signal Y whose level is more 
than the APL by using a correction curve generated by an accumulation arithmetic operation of a specific 
value g2 (g1<1 .0). Then the luminance signal Yn whose gradation is corrected is obtained. 

I- -H04N5/57 - - - - 
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